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Claims 1 to 10 are pending in the present application and currently under examination. 
Claims 1 to 4 and 6 to 1 0 have been amended in order to more clearly define the present invention 
and improve readability; 
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LI FUNG MAGNET 
FIELD OF THE INVi3NTION 

The present invention relates to a lifting magnet, 
and more .particular! y, to a lifting magnet employing a 
permanent magnet to car ry a steel plate or the like. 

BACKGROUND ART 

Geoeral.lv,. a li.ft.log magnet v.u, u a rotary magnet 
disposed on a rocat.io.aaI shaft in the center of. a housing, 
and a stationary magnet placed on loner opposite aides of 
the housing in correspondence with the rotary magnet, so 

the r > tgnet - ota.ted :h 3 f 1 street io:: s N 

allows the same magnetic poles of the rotary and 
stationary magnets to race each other, but the attractive 
magnetic force is canceled when the rotary magnet is 
rotated in a second direction and allow? the different 
magnetic poles? of the rotary and stationary magnets to 
face each other. Thus, the lifting magnet is installed in 
a carrier ruck as a crane, etc, to lift and carry a heavy 
steel plate taring the magnetic force. 

Such a lifting magnet it disclosed in Korean Patent 

a < 1 4 , at - $ 



suesn n i sn ( mi vuon 

placed in the middle oil the rotational shaft to which the 
- j n x n i a an 

opera.tl.nq u md raged with th red; the 

> ^ * ' t ' - ^ \ i n 3 

of the housing. Therefore, when the operating unit moves 
up or down, the rotary magnet is rotated along with the 
pinion by an angle of IS- 0 degree, so thst the lifting 
magnet is automatically turned on/off to exert and cancel 
the attractive magnetic force. 

Partner,, the convert: .local .lifting magnet comprises a 
separate connecting rod placed in the middle of the 
rot at. ional. shaft arid allowing the pinion to rotate en its 
axis against, the rotational shaft when the operating unit 
moves down; and a cylindrical, body formed integrally with 
the pinion and placed on the connecting rod with a bearing. 
Here he cylindrical! bod) comprises the; in a locking 
part having a resilient piece; a cam body to he locked to 
the leering part; and a disc formed integrally with the 
earn nod;': utic - pent jed orutlderuti.cn 

of a rotating direction oil the rotational shaft . Partner, 
a magnetic pole holding disc having a ratchet shape, 

* •> the 

However, in * co.avenuior.oii lifting magnet, when the 
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! mm; • e i eei m. e 

up i *~ "> * ■> * o l > i i ti' t. v i t the 

ground and the attractive magnet 1 c force is set to be 
t perating unit first m s up dc t the 

U icing magnet's own we i got and at the same time the 
attractive magnetic force becomes turned on, eo chat 
various foreign materials around the lifting magnet are 
rt^'^ ^ t v s j f ^ t , 

attractive magnetic force becomes weak ; thereby mak i og it 
diff.icu.lt to smooth.; y lift and carry the steel plate. 
Particularly , the attractive magnetic force can be set to 
bo turned on/off only when the operating unit moves up., so 
that it is difficult for a user to correctly determine the 
state of the lifting magnet and to carry the steel plate. 

Further, in the case where the attractive magnetic 
force is set to be turned on, because the same magnetic 

S ta ionary snagnet 

to each other, a strong repulsive force is exerted between 
the rotary magnet and the stationary magnet and makes the 
rotary magnet tend to rotate with .respect to the 
, i m shaf f t< i ' - yiet i.e. f ore* 

shaft in the first, dl root ion because c he pinion is engaged 
with i % s i r< 
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h.rect t.l > * ^ e > 13 

restricted by only a spring force of the stopper, so that 
the attractive magnetic force is unstably kept;, thereby 
threatening safety of: a worker. 
5 i ' l { u 

purposes of nor. only smoothly rotating the pinion while 
the rack moves up but also holding /preventing the pinion 
from rotating when the attract lee magnetic force is est to 

.10 operations of the stopper. Also, because the stopper .is 
exposed to the outside, the stopper cap be easily released 
from a locking state or broken due to strong sway or 
collision with an obstacle while the steel plate is lifted 
and carried by the lifting magnet installed in the crane, 

lt< <so that the steel piste is likely to be detached from the 
lifting magnet and fall. 

Besides, the magnetic pole of the rotary magnet, is 
eccentrically formed with regard to that of the stationary 
magnet, so that the attractive magnetic force of the 

20 lifting magnet is weakened when the attractive magnetic 
force is in the on state. Further, the attractive magnetic 

lifting magnet, even though the attractive magnetic force 
is in the oft state., so r.net forci.gr, materials as well as 
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the steel plats are attached to the lifting magnet., 
thereby weakening the attractive magnetic force and 
causing risk in safety. 

} • OF INVENTION 
Accordingly, it is an aspect of the present invention 
to p.- e i f a if ting rag.; t >.\ c e tably k es. \ and 
off states of an attractive magnetic force and 
convent eat iy performs .1 if trig and carrying operation.;;;, 

The foregoing and other aspects of the pre a a or 
invention are achieved by providing a lifting magnet 
comprising a housing; a rotary magnet unit rot at at! y 
accommodated in the housing and comprising a pair of 
permanent magnets having opposite magnetic poles and a 
rotational shaft; a stationary magnet unit comprising a 
pair of permanent magnets surrounding the rotary magnet 
unit and facing each other across the rotary magnet unit 
and dete. orb nine a magnet i sent ion state and a 
demagnetisation state according to rotated positions of 
the rotary magnet unit.,. the lifting magnet further 
comprising a pinion coupled to the rotational shaft; a 

O 1 5 i <■ K ' "f 

stroke with respect, to Che housing; a id -hoi. eg- slider 

a i ^ h d >fte< portion t< i the 
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pinion, moving up and down -withiii the lifting stroke, and 
rotating the pinion to set the magnet i sat ion state at a 
top dead point and set the demagneti nation state at. a 
hot toss dead point; a looking part provided in one of the 

socket and the roiPr;vj si ider; a looking unit provided in 

the other of the socket and the iilddvog-o; iaku . comprising 
a locker to he locked to and released from the iookino 
part - e-t-oo; o • -ov>- -»•.•*«••: the socket and 

the dekei-ep sUoer up and down in the state that the 

locker is locked to the locking part; and a locking unit 
driver alternately driving the looking iscit to release the 
^ - . - : ' 1 s ' i i u 

operation of the socket, and to lock the locker to the 

locking part at a severe; moy iugiditd-n-g operation of the 

socket . 

According to another aspect of the present invention, 
the locking' unic driver comprises an elastic unit provided 
to si id > sversi 1 * t p ) 

direction oi the socket, and exerting a predetermined 

T K X k K ) ) ■! del ;u lOCke Oi 

the locking unit be locked to the looking part; and a 
latch resisting the elastic force of the elastic unit, 
reciprocating between a latching position preventing the 
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j t v king onit to mc 

. ..wOusi . :o ^ti-aq : , ^r "'^.>' ; trs ana <-e>ocd vj 
from the locking unit., wherein the latch is placed on the 

5 latching position when the socket: -k? tirst-wrete* 

« ^ > the 

x * <s- t ; ^ s. el i 

^ieeaaee:- ve up , 

10 v s v. i t i pec { p tester seen tie: 

the locking unit driver comprises a latch, elastic unit 
exerting a predetermined elastic force to place the latch 
on trie latching position; and a pester pressing the latch 
to piece the ire: eh on the releasing position according as 

hi f * t the 

According to another aspect of the present invention, 
the lifting magnet further comprises a projection 
protruding free an oaten wall of the socket; a socket ease 
20 ^ k c - v n ^ \ 

i. ! * l < CO 

, - >■ v i. > ~ t-H \P 

up and down. 
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According v.o anocher aspect, of the present invent ion, 
the .Induing magnet further comprises a band romatab'iy 
coupled :;o the socket: ease, and coupling the socket with 
the socket ease Co prevent vine seeker, .from moving up out 
S of cue socket: case. 

According to another aspect of: the present invention, 
( t c i art.,! « t leas; 33 c 

o •> e v e e 1 » 

rotated i, , v > -cue engaged with the rack toothed portion 
10 according as tine 4Geeei«e--e:;iide:r ie-iettedmcgres op and down., 

and or a us furring a rotational force to the pinion. 
U&} SCRIP « > »F 'THE DRAWINGS 
FIG, 1 is an exploded perspective view or. a lifting 
magnet according to an embodiment of the present 
15 invehtioh; 

FIG, 2 is an assembled perspective view of the 

FIG , 3 is a front sectional view of the lifting 

" i c c ^ . - I 

20 0X0 p.U :u: ioea * { he ft j' magnet 

v. 1 ^ ig e * tiu t i.n 

tak.i )ng tins V 

PIGiU 6A through sk are side sectional, views skewing 

s Cf ! . v \ ' Yvi ;c> $Hh:ktl ha SWO-OOlf; 



operations of the ia magnet aeoordiay to an 

embodiment ot Che present invention; 

8 . 7 A C hro ug i ions < s 'ring 

^ - . of a latch and a pusher provided in the lifting 
magnet according o -5 - , - ; > o£ the present 
i invention; and 

FIG, 8 is a front sectional view of a lifting memoe r 
"he U o - ioj. t w ^ ^ , v s 

MODES POP CARRYING GUT THE INVENTION 

He> hceiow, preferable eeix ; merits oi the present 
invent: ion will be described with reference to accompanying 

As shown in FIGS , 1 through 5, a Iff tine magnet 1 
according to an embodiment of the present invention has a 
housing to comprising a pair of lateral walls 10a, and an 
upper plate 10b end a lower plate 10c to respectively 
close an upper opening and a lower opening formed by the 
Lateral walls 10a. Pi e ferae] ye the lateral walls 10 e , the 
upper plate ! Ob, and Che lower plate 10c are made of 
nonmagnetic materials . 

The housing 10 comprises a pair of magnet housings 13 

tO i | : ? ! 

07; i rvix a i housing IS |p] fed he e r pa.jg 

of magnet housings 13 and eceoeendat ing a pinion. 31 and a 



Auu'fuv Code Nfo. SWQ.003-6 



ShBSTi TUTt SPECOiCAT K)\ ! 
tn-jirked-iip vereson) 

10 

rack s < ... slider 41 be 

rotate. 

The .housing 10 sompu: i raa; a single relational sSha ; : t I? 
f> rotatably eoapled thereto across the pair > magnet 
housings 13 and the driving unit: housing 15. 

s 1 . o s ' > ,i v I g i I a a 

plurality of magnetic partition walls 19 therein at 

10 are divided into a front part arid a back part, by a 
nonmagnetic plate (now shewn; disposed, along the center of 

v 5 N p< i e < 5 b a oti e f ef h ag 13 

> v t , > t ( ie j. , t > f a > > ,a 

15 10 a a 

Meanwhile, the plurality of rotary magnets 25 ; which 
coop rises a pair of permanent magnets having a 
v; xicis o .a shape ami reparace p inserted in a 
noxanagnetxc cylindrical body 23 coupled by a key 21 to the 
20 rotational shaft I? penetrating the center of the magnet 
housing Is, is rotatatly inserted between the respective 
aagn c , n wa 'urther. Inside the at i ra.l 

walls 10a of the magnet brassing 13 frontward and backward 
, J aptond at rota.; ;n; t. : s provided a pain 
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anci opposite to each other across the rosary siagnet 25, 
ana the plurality of stationary magnets 2? fastened 
between the respective magnetic partition: wails IB ana 
;:: a , .o ^ >■ 5 (, \t ^i, 

at v a n dina * > s r, £ a 5 sit s - ' at N y i . an t 
2nd 

Thus, who a the rosary magnet 2 5 is rotated integral iy 

!0 same magnetic poles or the rotary magnet 25 and the 
stationary magaet 2 7 are faced each other., thereby 

plate la i s magrieti aed , so that an attractive magnetic 
! ; ^ a \v ) ; t,a\^l i a 1 a a i ki ■ < : . 

hi Thus, the attractive magnetic lorca of the lifting magnet 
1 is in an oa state. 

Or? the otasr hand,, when the rotary magnet 25 .Is 
rotated integrad iy with the rotational shaft 1? in a 
' 1 i > J magna v < s , of tl rota 

2(5 magnet 25 and the stationary magnet 2? are faced each 
ot at so thai toe magnet tc pi are IS a an nagnet Laed 
That * the taagnatic plate 13 is oemagaetn sea . so that 
the attractive magaet.ro force exerted from toe magnet, 
housing la is canceled oat, Thus , the attractive magnetic 
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force of the .1 i 1: t i.ng magnet 1 is in an off state, 

Heanoruie, tSe driving unit sousuag 15 i o i au >. 
therein the pinion 31 coupled with the rorta clonal shaft 17, 
to reset , the housing 10 co-uprises a cover 3 < to cover 
5 t p p 10 J nd the cover 3 s formed a 

plurality of through goi.es 33a. Through the through holes 

3 " . ,i 0s K 3 . as- -:luI ' t !a u s \ c £ ,a ^ T , uj: f ^ ^ I 
19 of the magnet housing 13.. so that the cover 3 3 is 
coupled to i: he upper plate 1 Oh cu the housing 10. Also, 

10 the cover 3 3 is formed with « slider through hole 3? 

through which the ihftim? slider 4 1 is retracted in and 

protracted from the driving unit housixrg 15. 

> ) ; c t * a 

predetermined lifting stroke, 1 . e . .. between a top dead 

10 i I ^ } > ^ 3 41 

rotate;-; the pinion 3.1, thereby the rotary magnet 25 and 
the- stationary magnet . to be in the oagoet.lrat.ion state 

lead pole! t ?,n e f. 1 s: a t .1 < 
state at the bettor dead point, The Ir-fei-og slider 41 

20 - } In t o t. i 1 

portion 4<l to which a latch frame 79 (to be described 

< „ , ^ > w ^ \ i o o - * ^ N 

4 9 id l 3 e 1 1 t h 
oh 1 lose > ;us i ng 1 .3 t h rough 
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the slider through hole 3'? or the cover 33 f and i 
the pinion 31 co rocase the rotary magnet 25 in the magnet 
housing 13 . 

in an upper portion of. the slider body 4 1 of the 
> , ^ -pi, 

and 5 s ' v .o» I , i *■ * ) i a 

.looking unit 61 (to he described later; between the pair 
of supporters 45, 

e s eke; 1 cving p and Ate within i - terodned 
lifting stroke, i.e. , between a top dead point and a. 
bottom dead point with respect to the housing 10, The 

5 O Ox ' , o 

and i'oroed with a slider insertion portion S3 therein to 
which the iddithng—siider 41 is inserted. Farther, a pair 
of projections 5B protrudes from lower opposite outer 
walls of. the socket Si, 

In an upper- inside wall of the socket 51 is cot arid 
formed a locking part 5? to which a locker 51a of the 
locking unit 61 (to be described later) is looked, 
! it i i j the 

<> - < » ^ t > - K t Of 

the .socket hi. 
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The locking unit SI comprises i.ne locker 61a locked 
Co and ce eara i i i „ N i + to r par! ■ x'i ows the 

socket 51 and. the laakisaapas 1 i dex 41 to integrally move up 

5 lock Jog part 57, and is retractabiy and protraetab.lv 
supported in the locking unit through hole 4? oi the 
liakking- - si ide r 41. 

The locking unit 61 is driven, by a locking unit 
drive.;: to alternately release the locker 61a iron; the 
10 o ■> ' 1 c t j i 1 the 

socket 51 or lock the locker 61a to the locking part 57 at 
: e; \ ; ;••<.: v k ; g k t;. ;p •.; : «i o 

exerting a grade t.ertai.ried. elastic force on the locking unit 
15 61 to make the locker 6 la to the locking part 57; and a 
latch "5 resi sting the elastic force of the elastic unit 
72, reciprocating between a latching position preventing 
the locking unit 61. from moving toward the .locking part 57 
and a releasing position allowing the locking unit 61 to 
20 rove toward the locking part 57, and contacting and 
tic 00. the asking on. O; 
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ti:n loco ig in t 61 so a; h the Locks: 6 a to the 

operation of the socket 51. The elastic Unit 72 is 
supported by a pin 7 3 or- an end portion opposite to the 
5 locker 61a of the locking unit 61 . 

).e at u ringedl) coupled > th lal oh in am 

79 at a predetermined angle, wherein the latch, frame 7 9 is 
vertically protruding from the upper portion of the cover 
33, The .: is tea 75 has a first end e.tastiea.'U y supported .by 
hi a latch elastic unit 78; and a second end, i.e., a free 
end formed with a switch pin 77 protruding from opposite 

wit! t u to j.rcove 5 3 1 e> a t 1 * < « t < i > » 1 i en c i 

along a moving direction thereof, so that the free end of 
18 the latch 75 can contact the contact groove 63. 

The latch elastic unit 78 exerts a predetermined 
elastic force to place the latch 75 on the latching 
position, that, is, to mate the latch 75 contact the 
locking unit. 61 and proven;: the locking unit 61 from 
20 moving toward the locking part. 57 . 

( ' < io C v> 3 ' v 

t . N , , - 1 - <• <. 1 - ^ s 

- 1 5 a^i.ii the 
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toward the locking part 5 7 by spacing out the latch 75 
frosi; the locking uoit 61, pusher " is fastened onto 

ton upper opposite inner walls of the socket 51 through a. 
pusher coupling hole 8 3 and a boir. 8 5.. and pushes t.he 
switch pin ?7 of ton .latch 75 downward -when the socket 51 
moves down, thereby spacing out the latch 7 5 from the 
locking unit 61 . 

rding. tc i t s ! t of the nr.: .1 nvai 

the elastic unit 72 and the latch elastic unit 73 are 
realised by a cell spring. Alternatively, i he elastic unit 

iMeaiwhile, the lifting magnet; 1 according to an 
eifu>odiment of the present invention .further comprise a 
socket case 91 coupled to she housing 10 and supporting 
the socket 51 to move op and down. Inside the socket case 
91 is termed a socket insertion portion 93 to which she 
sorted i , p< pox tio ^ f he sccke 
i v , <• s . ' N ' > } , v ^ o N atop 

the projection 55 of tne socket: 51 and prevent the socket 

an. upp< s ;e ni r. conference of the socket ns rti s pari 
71 including the stepper 95, ike rosy nisi mining friction 
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SI V 

Further', the socket case 9:1 comprises a bottom plate 
101 " »* with a reinforcing plate SO to support the 

weigh;:, of the housing 10 coupled to a bottom of the socket 
case .91, and eor.uuaet.ing the upper portion of the cover 33, 
The bottom plate 10! of the socket ease 91 is formed with 
a plurality of through holes 101a ; and coup led to the 

through hole 10 la of the bo t tore plate 101 and. the coupling 
hole b of ;,he ) » { inot sho? 

Further, in ohc upper portion of the socket case Si 
is provided a pulling -up unit ill Integra'.! iy formed with a 
ring 1X3, The pulling -up unit 111 is coupled to the socket 
51 by a fastening bolt II? passing through a fastening 
hole 115a formed on a hot tore 115 of the pulling -up unit 
Hi. and the. a eoapiixuj hole 51a formed on a top of the 
sooket 51. 

Meanwlrile, th-s .1 i ft i n g r;.agr:et J according to an 

k x U s ,q , i?< \ - a ^o e p v <. o 

of tor-? i * ! i slides 
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41 and the pinion 31, rotaces while being engaged with the 
rack toothed portion 49 according as tee hi-heinee-sii de:t: 41 
roes g s.nd dav;i tcci t.ransf« ; k . ;: t a oris fores 

to the pinion 3 1 . 
5 N t i > dsd in the 

latch frame vs.. and engaged with the rack tootned portion 
49 s the eioe-H-^t ooodr;- 41. Farther, the second idle gear 
121 is provided between the pinion 31 and the first idle 
gear 121., and engaged with the pinion 31 and the first 

Thus, the lifting stroke of the i-istdsag slider 41 

Therefore, the rotational shaft: 17 connected to the pinion 
31 -a - r -ui =)* » - + 1". h i \ ^ , t - f 

hi the respective idle gears 1.21 and 125 without a separate 
space tor the - m " * -a operation of the * - i i no 
slider 41 between the pinion 31 and one lower plate 10c of 
the driving unit housing IS. 

Further, the lifting raagnet 1 according to an 
20 5 ? ! x s s vera: is stoprises a band 131 

ig d ! ^ e in the 

with the socket case 31 to prevent the socket 51 from 
< v h raoke - e, the band J is 
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selectively provided . 

la the meanwhile, reference nuraerals 12 la and. 125a 
1 od i c a t a g e a r a h a £ t s . 

With td;U; configuration, the lifting magnet 1 
S ,k invent do 

operates as follows-. 

First, as shown in FIG . SA, the attractive magnetic 
force of the lit tiara magnet 1 is in the off state, in 

41 is -roved down onto the bottom of the housing 10 through 
the inside of the driving unit housing 15, and at the same 
time the .locking unit SI inserted between the supporters 
41 ktta lider 4 pusi ed Ig 1 - - 7 5 

SI rightward (with respect to FIG . SA for the convenience of 
dose; iptiorr . That is, the latch ?S is placed on the 
latching position and the looker 6.1a is releaeed from the 
locking part 57. Further, as shown in FIG. 7A, the switch 
pin '7 7 of the latch ?5 is inserted between the pair of 

20 pusher 81. 

lea the looking u > nova: oward the 
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20 

wev« ' t h st ate show? h G P. bees 
the. locking unit 61 .is supported at two points between the 
* * end 

or the latch 75 cannot rotate in an upward direction with 
■> respect to the h logon lp coupled point, i.e., a leftward 
«. v <. r o N < t - i < of 

description} , tit ring unit t it ot u 

freely released iron the supporters 45. 

10 carrying apparatus such ae a hoist, a crane, etc. through 
a rcsx e l kn the hi 1 is 

first -carder moved up. Then, as shown in FIG . 6B, only the 
I tear ail ed p ;g -up unit 1 I 1 

is lifted up together with the pu'iiing-up unit 111 due to 

15 ' t t v si* ^vuuoi h t t \ ) 

slider 41 being not locked to the socket 51 is maintained 
as off 
state of the attractive magnetic force of the lifting 
magnet I, At this time, as shown in PIG. 78, the latch 75 

SO is pieced on the latching position, and at the sane tine 
the switch pin 77 of the latch 75 is spaced from the pair 

£ s y mcnnrsi-hft-ed ttj so 
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*■ fc ' the 

■>xnx i; 111, the Booker case 91 including the socket 51 and 
the H s! sifder * etc * hotting 10 placed ondei the 
^ KO f , i, h o t ^ „ t„ - > e> ( , 'fi' up 

the lifting magnet: 1. Thus, the lifted lifting 'magnet i is 
moved over the steel plate to be carried, and then put on 
' e c | 

to be carried, the housing 10 is first put on the steel 
plate, and then the socket S3, together with the pulling- up 

unit 113 ie first-efte lidhnroves down along the socket 

case 91 us shown in FIG. <SC. At this time,: while the 
socket Si moves down, the pusher S3, presses the switch pin 
77 of the latch 75 downward as shown in FIGS. 7C through 
?£., thereby rotating the latch 75 supporting the locking 
unit 61 downward. 

Thuso when the latch "5 is rotated downward by the 
pusher 81. the latch 75 is placed on the releasing 
position. That is, the free end of the latch 75 is 
released from trie contact groove 6 3 of the locking unit 61. 

' itcl he .1 t the 

v Ul * } > , > ?■ * > 1 o 4 1 



Aj>$sva$k>j; No. H5577.001 



X S \ •>!>; £. IKK \! iOM 

22 

n | ( v aic through hole 47 of the Si.;ppc 

being locked to the locking pari: 57 of the socket 51. 

Then ; after the lifting magnet 1 i. s put on the steel 
5 plate in the state that the locker 61a of the looking uxiil 
61 is looked to the locking part 5'h when the lifting 

o v . ^ * 1 ^ > < , l 

i yp i , < s t j so ist >v j i ^ rrane i n 1 p ig-up 

or; it 11 and fke socket 15 are first sof esd moved r;p . At 

hi this floe, the locker 61a of the looking unit 61 is looked 
to she .looking part 5? in the state that, the latch. 75 is 

the latch 7S is placed on the releasing position. 
Therefore, as shown in FIG- 6D, the > i 'i;v jj, unit 111, 
Ik che socket: 51 and the fifteen- si icier 41 arc ail idiemoveo 
up. 

According as the socket 51 and the i if sing -slider 41 
are Li -1-i-i-tm v ? firsl 3 {<\ : " - md the 

t is pea ngaged wid ie i thed 

20 the 
s > <- * . ^' -J 1 1. * I 

Then, the pinion 31 is rotated fey an angle of 130 degree 
when the projection SS is stopped by the stopper 35 of the 
socket case Sol.., that is, as the cop dead point of the 
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>. s ^ ^ i i the 

f <" ^ v - ,^ o 1 

each other, thereby entering a , >t « <u;.,;;te. That 

is, i a raetivi aagnetic fores La exert; i trot the 
N k lousing 13 o i.r. th no the 

on state. 

of the lifting magnet i is set as the on state, the steel 
p.b.0 ? beijeati t.S „ ttort ri th< ting raagnei 1 la 

attached to the magnet housing 13 by the attractive 
magnetic force everted from the magnetic housing 13. 

carrying apparatus, so that it is possible to carry the 
steel, plate to a desired place. 

After carrying the steel plate attached to the 
lifting magnet 1 to the desired place, the lifting magnet 

i -v < . i o i i n 

the steel plate is first put on the ground, and then the 
f N e - i , i ^ s \->^ o- 

+ < * i < t-w: c ; - , 1 rocket cas i < t 1 : L 

oc b ran; ' h< - et end of h>: Lai h 75 is in the 

81 and only tl ft d of ti ietci S is a; tommodatad 



A Homey Dovka to SWO-OQift 



KUBSTrn n •■•■{ i 0 K VTION 



in the contract groove 63 of the locking unit 61 as shown 
in FIG. SE, thereby 3 i lowing the latch 7 5 to support the 
locking unit 61. That is, the latch 75 ie placed on the 
latching position. 
5 According as the socket - together with the MfCi.ag : 

ed.uiee 41 i-a secGod-oveekee idaeedsuuges down.- the rack 

v i tU'! ^ - j. s 4 .... a a u the 

respective idle gears 121 and 125 and the pinion 31 in an 
opposite direction to the rotated direction, of when it is 
10 , one! O'C; \ v v i ererore accord.i.n a; the 
socket 51 together with the : • i t rug slider 41 ha second - 

if? O ' ? , ' C)i 

pulling-- up unit Hi is put on the upper surface of the 
socket, case 31,- so that the rack toothed pcrtiors 49 or the 
it iiheiog-'Slider 41 moves down to the lower plate 10c or the 
housing 10 as shown in FIG. tA, thereby rotating the 
pini i and the total 0 - f by a mg.u 4 180 

degree in the opposite direction, to the rotated direction 

Of ! i-M 

20 to utetd > 1 1 t v * the so at. io.ua rg 

»wt. . e . I a >-> - > - t 0 : t re dead r\ at , 

? r : h.U the 

housing 11, so that the lifting magnet 1 is returned to 
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< marked- up version t 

the off stats. 

In . c v.' '.p w »**-u«i 

moved up by the carrying apparatus,, only che socket 51 
corouccted be rbu p' Line -n mit i-« - * esd . and 

is s v •} i ^ v >ki- n the 

initial scare of che lifting magnet 1 .. so that the 
attractive magnetic force of the lifting raagnet 1 is kept 
being turned oft . thereby separating the lifting magnet 1 
from the steel place. Likewise, carrying che steel place 

it can he cent rnuously performed by opera t. Leg the 11 f c lug 
magnet: 1 separated from the steel plate in the above- 
desacr ib<?d order. Partner, when carrying the steel plate is 
completed, the lifting magnet 1 is put en lure ground,, and 
on.l> sc y 5 5 i-ng---'--siia< are 

L; ;yoy;edrittrd up once by a height, of. 1/2 Prom their original 
i i th L - i ,1 ng !! igxx. " u the 

initial of f scare as shown in FIG . la. At chic time, the 
». t -> < ♦ ^ * > e j » , > the 

upper portion of the socket 51, and couples the socket 51 

SO with the socket case 91, thereby preventing the socket 51 
i u t or th ocket se 92 

US. a 25 v. ^h.deh bet. weei r ^ LI and the rack 

toothed portion 4 9 of the id-being- -si ider 41, Alternatively ., 



Appsias-kif! N-a !0/S77,Oi;2 



up version) 

v - J f (. <. %. > i * 0 O 1 s 

, \ o . * " v e^> „ jov. .1 M " 0 

- - f . j •* 3 s 

to ^ >\>u of. v. he promt »r s only che socket 

5 < t s 1 <■ «- is 

kept being turned eft w hea v. lie Hit. Ir.g ineqnet -fioves updo 

•tide en up from the initial off state of the attractive 

: 'V<s - v 1 - Dot! e sock' 3 e 4 ag~s 1 id are 

10 \ v on state when the Id. fling eagnet ;i s drfd.vedeoves up 

again in che seats that the lifting magnet is put on the 

.slider are -hildao%oye down and the attractive magnetic 

< ' ^ > ' I V i ] < « t 

it < i s * - i and 

only the seeker re d-r#re^hegves; up and the attractive 

f e 3 kept b a turns f.i ie \ " f j 

: t rga t j off 

■ t 5 i tr u 1 _ < JTiagn ic force e.-toraat ce. I 

20 concrolied to lift aed carry the suae! place, thereby 
* uri.l s t 1 ' irxying operation 

i 1 •> <' e ; h^ { ■< erg 

s the c :s magnet cut cm 
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che ground, the a C 1 i uc t i ve magnetic force is riot directly 
set: as the on slate, so that the magnet ho-using is 
P^ o ^ al ^ .. 3 ! , - , - j - * ^ 

li.fr. Joe ::he steel plate, Teas, the operation for lifting 
5 and carrylag the steel plate is stably performed, and a 
worker is protected from risk in safety. 

Farther, the on and off ai.ai.es of the attractive 
5 i re c try is > that t t * 

10 that the attractive magnetic force is set as the on state, 
thereby steely keeping the; en state of the attractive 
magnetic force. 

re the .foregoing arnfoodimeat , the locking part in 
provided in the socket, and the locking unit is provided 

hi in the ia-fednef- slider . Alternatively, the locking part say 
be provided in the locking unit, and at the same time, the 
locking unit may be provided in the achat socket . 

In 'a * < I i * » "t- ! m t is 

used for lifting and carrying the steel plate. 

20 Alternatively, a plurality of connectors such as a shackle 
may be coupled to a lower portion of H- section shaped 
st.esl or a steel bar, tee lifting magna; t according to an 

i s f c an i - v. shaped steel ea the 
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<. T i ' - * ^ roved 

up - * a ^ % •. " ~ si:;, t.~ f ee <. .are so that 

the > Hi | i g"i ^ •> 1 s nth owe 

' 1 I i m shaped steel or thi tea 3 can 
he operated at. c he same time., thereby easily carrying the 
large sized steel piste thee is difficult to he lifted and 
carried. 

As described above, the present invention provides a 

attractive eiagnetie fores is stably kept., and lifting and 
carrying operations are conveniently peri or rued . 
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